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Abstract : As part of the joint ecological research project in the Gyeongju National Park by the Korean Association
of National Biodiversity on April 25 -27 2007, the fishes in the Gampo waters were investigated on April 26 2007. The
Gampo waters shows typical characteristics of the East Sea. A total of 2326 fishes in 37 species were discovered
during the investigation period. The most dominant species was Trachurus japonicus, migratory fish, representing
85.2% of the total. With new discoveries of 10 species that have not been seen in the Gampo water, more accurate
long-term studies can be carried out using diverse fishing gears.
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Introduction
The Gyeongju National Park stretches 138.2 km
2
 and the
Daebon district including Daewangam overlooks the seas
on two sides. The fisheries have developed centered on
Gampo Port.
The Gampo Waters show typical characteristics of the
East Sea. There is only the study on zoo plankton (Lee
Chang-Rae, et al 2004.) in the cold pool around the Gampo
waters in Ulsan, but no studies at all on fish.
Studies in the waters near Gampo include the Seasonal
Variation of Species Composition of Fishes Collected by
Set Net in Coastal Waters of Ulsan (Han, et al., 2002) and
Species Composition of Fish Collected by Trammel Net off
Heunghae, Korea (Hwang, et. al., 1997). 
The only study in the waters off Gampo is ‘The Impinge-
ment of Fishes on Traveling Screens at Kori Nuclear Power
Plant’ (Huh and Hwang, 1997). There are fewer studies that
those in the south and west seas.
Particularly, studies on diversity of fish species are urgent
in the Gyeongju National Park.
As the Gampo waters is expected to go through drastic
changes in marine ecosystem due to the scheduled cons-
tructions of radioactive waste treatment plant and New
Wolseong nuclear power plant in the neighborhood, it is a
must to investigate the marine ecology before the cons-
tructions. However, there is no such study, so this research
will be very meaningful.
The East, West and South Seas of Korea are distinctively
distinguished as marine habitats. The Gampo Waters of the
Gyeongju National Park shows typical characteristics of the
East Sea. It has narrow and tedious coastal lines, and a
narrow and steep continental shelf. The tidal gap between
the ebb and flow is very small ranging from dozens
centimeters to less than one meter. The Gampo waters has
high surface water temperatures ranging from 20
o
C to 25
o
C
in summer due to the influence by the Tsushima Warm
Current. However, upwelling is often seen as the surface
water sweeps away by the southern or southwestern wind
and cold water moves up to the surface from the lower layer
of the sea. Due to such characteristics, it is expected that
migratory fishes coexist with settling fishes. The appear-
ance of migratory fish, and the variations in local fish
species and seasonal change by the marine cold pool are
expected as well in the area.
This study was intended to identify the biodiversity of fish
appearing in the Gampo waters in spring by investigating
the biodiversity of fish collected with the set net 1 kilometer
off the Gampo waters on April 26 2007. The study was
jointly carried out by the Korean Association of National
biodiversity Organizations and the research into the marine
fish divisions was carried out by the Busan Marine Natural
History Museum and Jeollanamdo Marine & Fisheries
Science Museum.
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Materials and Method
Time
April 26 2007 (One day)
Overview on investigated area
Off the Gampo Waters, Gyeongju(35
o
 47' 10'' north lati-
tude, 129
o
 30' 26'' east longitude) 
Method
- Gears used: Set Net with one collecting net on each
side(186 m long 70 m wide, mesh size of 30 mm)
*A set net fishery is to catch fish by installing fixed nets
in a certain sea and regularly collect fish trapped in the nets
which are installed at regular intervals so as not to miss the
fish. There are various set net techniques that have
developed in recent years. The set net is usually used to
catch migratory fish, but settling fish and abyssal fish were
collected in this study.
- Measurement coefficient: Small catches are all counted
while for large catches, some of them are selected and
converted into a total.
Classification
Identifications of fish collected were based on those by
Cheong (1977), Kim (1994) et al., and taxonomy and
scientific names followed those by the Korean Society of
Systemic Zoology (1997).
Cluster analysis
The number of fish species and the number of individuals
were calculated. For the cluster analysis, biodiversity
(Shannon and Wiener, 1963), evenness (Pielou, 1966) and
dominance (McNaughton, 1968) indexes were calculated in
the following formula.
Fig. 1. Satellite photo of the area.
Table 1. List of Investigated Species
Scientific name Korean name No
Scomber japonicus
고등어
10 
Takifugu xanthopterus
까치복
1 
Raja boesemani
깨알홍어
1 
Paralichyhus olivaceus 
넙치
11 
Upeneus bensasi
노랑촉수
1 
Lateolabrax japinicus 
농어
3 
Zeus japonicus 
달고기
11 
Sebastes joyneri
도화볼락
4 
Oplegnathus fasciatus 
돌돔
1 
Hapalogenys nitens 
동갈돗돔
1 
Repomucenus richardsonii 
돛양태
3 
Navodon modestus 
말쥐치
6 
Takifugu vermicularis 
매리복
1 
Engraulis japonicus
멸치
16 
Eopsetta grigorjewi 
물가자미
12 
Liparis tessellatus
물메기
1 
Zenopsis nebulosa 
민달고기
2 
Seriola quinqueradiata 
방어
3 
Pampus argenteus 
병어
1 
Sebastes thompsoni 
불볼락
2 
Astroconger myriaster
붕장어
3 
Psenopsis anomala
샛돔
5 
Chelidonichthys spinosus
성대
14 
Mugil cephalus
숭어
53 
Lophiomus setigerus 
아귀
98 
Sphyraena pinguis
꼬치고기
2 
Platycephalus indicus
양태
2 
NeoditremFigurea ransonneti
인상어
1 
Takifugu rubripes
자주복
2
Trachurus japonicus 
전갱이
1,982 
Konosirus punctatus 
전어
1 
Sebastes schlegeli
조피볼락
63 
Apogon lineatus
열동가리돔
1 
Coleorhyncus multispinulosus 
줄비늘치
1 
Pagrus major 
참돔
5 
Clupea pallasii
청어
1 
Doederleinia berycoides
눈볼대
1 
Sum 2,326 
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Biodiversity index : H' = -Σ
i
× (P
i
)
                                P
i
:i: Occupancy of P
i
:ith species
Evenness index : J=H'/ln(S)
Dominance index : D=(Y
1
=Y
2
)/Y
                               Y : total number of individuals
                               Y
1
 : number of individuals of the first
                                      dominant species,
                               Y
2 
: number of individuals of the second
                                     dominant species
Fig 2. Distributional families.
Fig 3. Distributional Orders.
Fig. 4. Fishing.
Fig. 5. Iophiomus setigerus and Trachurus japonicus.
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Fig. 6. Other fishe.
Fig. 7. Takifugu rubripes and Takifugu xanthopterus.
Fig. 8. Astroconger myriaster.
Fig. 9. Coleorhyncus multispinulosus.
Fig. 10. Zeus japonicus. Fig. 11. Zenopsis nebulosa.
Fig. 12. Chelidonichthys spinosus.
Fig. 13. Trachurus japonicus. 
J. KOREAN NATURE
Fish Fauna in the Gampo Sea of Gyeongju National Park 43
Results
Species composition
A total of 2326 fishes in 37 species were identified during
the investigation period.
In this study, Trachurus japonicus turned out to be the
most dominant species, accounting for 85.2% of the total.
Therefore, the biodiversity index was 0.34 and particularly
the evenness index was severely distorted with 0.01. 
Cluster composition
Fishes in 9 orders and 28 families were investigated in this
study. The most dominant family was Carangidae repre-
senting 85.34%, followed by Lophiidae (4.21%), Scorpae-
nidae (2.97%), and Mugilidae (2.28%). The most dominant
order was Perciformes representing 88.99%, followed by
Lophiiformes (4.21%), Scorpaeniformes (3.38%) and Pleu-
ronectiformes (1.03%). 
Discussion
As Trachurus japonicus, which migrated in community,
turned out to be the most dominant species (85.2%) in this
study, it could not properly represent the entire cluster type.
This could be attributed to the characteristics of set net
fishery that targeted migratory fish.
The study in the Jeongja coastal waters of Ulsan (Han, et
al. 2002) showed 2 classes, 12 orders, 45 families and 89
species and the study (Hwang, et al. 1997) performed in the
sea off Heunghae in the East Sea reported a total of 28
species. 
These two studies were carried out for a relatively longer
period of time than this study. Nevertheless, this study
found much more species. Particularly, this study discover-
ed ten species which had not been reported in the
aforementioned two studies such as Psenopsis anomala,
Sebastes joyneri, Apogon lineatus, Coleorhyncus multispi-
nulosus. 
While the study by Han, et al. (2002) found that
Engraulis japonicus was the most dominant species in
April 1998, this study found that Trachurus japonicus was
the most dominant species. It indicated that the net set
fishery targeting migratory fish that were clustered could
show great differences in cluster composition even in the
similar area.
The Gampo waters showed diverse migratory fish
species by season by area together with various settling and
abyssal fishes. Therefore, as a site for radioactive waste
treatment plant and nuclear power plant, the area is
expected to go through changes in the marine ecosystem.
Long-term studies are urgently required with various
research methods.
Fig. 14. Doederleinia berycoides.
Fig. 15. Sphyraena pinguis.
Fig. 16. Lophiomus setigerus. 
Fig. 17. Engraulis japonicus. 
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